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Adaptive spatial repetitive learning control for a class of

nonparametric uncertain motion systems

CHEN Qiang, HU Ruhai, HU Yi
( College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

In this paper, an adaptive spatial repetitive learning control (SRLC) scheme is proposed based on Lyapunov
method for a class of nonparametric uncertain motion systems running repeatedly in the space domain. Firstly, spa-
tial differential operators are introduced to transform the system from the time domain to the space domain, and non-
parametric system uncertainty can be divided into two parts: spatial periodic uncertainty and nonperiodic uncertain-
ty. Secondly, a fully saturated spatial repetitive learning law is presented to estimate and compensate for the spatial
periodic nonparametric uncertainty. Meanwhile, the continuity and boundedness of the estimated value can be guar-
anteed by the presented repetitive learning law. In addition, the nonperiodic uncertainty is transformed into the par-
ametric uncertainty and compensated by designing a spatial adaptive update law of the upper bound parameter.
Lastly, a repetitive learning controller is designed to ensure that the system output can accurately track the spatial

periodic expected signal. Simulation results are given to verify the effectiveness of the proposed method.
Key words : spatial repetitive learning control ( SRLC) , adaptive control, nonparametric uncertainty, spatial

motion system
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